Combinatorial action of RUNX1 and PU.1 in the regulation of hematopoiesis.
The hematopoietic stem cell (HSC) has the potential to differentiate into mature cells with distinct phenotypes and functions. As suggested in recent reports, this plasticity can expand to include nonhematopoietic lineages, and, indeed, the HSC may repopulate liver and muscle tissues, as well. Considering the flexibility in HSC differentiation, these processes are regulated by a relatively small number of factors, some of which are expressed in all lineages, whereas others are activated only in a specific cell type. Combined evidence from many studies suggests that alternative subsets of these factors work in a combinatorial manner to regulate specific promoters for the induction of a specific lineage. RUNX1 and PU.1 have a fundamental role in HSC differentiation in that multifactor complexes are assembled around these proteins leading to tissue-specific and synergistic gene activation. Here we describe the relationship of RUNX1 with PU.1 as a facet of the combinatorial relationships that determine hematopoietic lineage commitment.